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(54) Disposable absorbent article

(57) A disposable absorbent article (1 )
comprises a

liquid-absorbent core (4) disposed between a liquid-per-

meable topsheet (2) and a liquid-impermeable back-

sheet (3). The core (4) is provided intermittently in lon-

gitudinal and transverse directions thereof with a plural-

ity of linearslits (15) extending therethrough and extend-

ing longitudinally of the article, thereby to promote

spread of body fluids. The topsheet (2) and backsheet

(3) are bonded to each other along the slits (1 5) to form

linear grooves ( 1 6) extending along the slits (15).
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Description

The present invention relates to a disposable ab-

sorbent article and more particularly to an absorbent ar-

ticle such as a disposable diaper, an incontinence pad,

a menstruation napkin and the like lor absorption and

containment ot body fluids.

Japanese Laid-Open Utility Model Application No.

Heil-141707 discloses a disposable diaper comprising

a liquid-absorbent core divided into several pieces

spaced from one another so that top- and backsheets

covering the core are bonded to each other between

each pair of the adjacent pieces. Japanese Laid-Open

Utility Model Application No. Hei2-84623 discloses a

disposable diaper comprising a liquid-absorbent core

provided with linear slits extending through a thickness

of the core and extending longitudinally of the core so

that top- and backsheets covering the core are bonded

to each other along these linear slits.

In the arrangement disclosed in the aforesaid Ap-

plication No. Heil-141707, a region of the core lying in

a crotch zone of the diaper is soon saturated with body

fluids discharged predominantly onto this region and un-

desirable leakage of body fluids begins before the other

region is more or less saturated with body fluids, since

body fluids can not spread from one piece to another

piece of the divided core. In the arrangement disclosed

in the aforesaid Application No. Hei2-84623, effective

use of a total width of the core in the crotch zone is dif-

ficult, since body exudates can spread longitudinally ol

the diaper but can not spread transversely of the diaper.

Consequently, the middle region of the core lying in the

crotch zone may be soon saturated with body fluids be-

fore side edge regions of the core lying in transversely

opposite regions of the crotch zone and may give the

wearer a significant wet leeling.

In view ot such problem, it is a principal object of

the invention to provide a disposable absorbent article

so improved that a high diffusivity is assured even when

a liquid-absorbent core is provided with linear slits ex-

tending longitudinally of the article and the core is held

against shifting aside during use of the article.

The object set lorth above is achieved, according

to the invention, by a disposable absorbent article com-

prising a liquid-permeable topsheet, a liquid-impermea-

ble backsheet and a liquid-absorbent core disposed be-

tween these two sheets and extending longitudinally of

the article, wherein the absorbent core is provided inter-

mittently in longitudinal and transverse directions there-

of with a plurality of linear slits extending therethrough

longitudinally of the article so that the topsheet and the

backsheet are integrally bonded to each other along the

linear slits to form linear grooves extending along the

linear slits.

Prelerably, the absorbent core contains a hy-

drophilic fibrous material of at least 50% by weight and

a density of the fibrous material contained in each inter-

rupted region defined between each pair ol adjacent
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ends of the longitudinally aligned linear slits is adjusted

to be higher than a density of the fibrous material con-

tained in the remaining region ol the core.

Preferably, the density of the fibrous material con-

s tained in the core is adjusted to be higher along a side

edge region, having a width ol at least 2mm, of each

core section defined by each pair of the linear slits trans-

versely adjacent to each other than in the remaining re-

gion ol this core section.

io The invention will be described by way of example

with reference to the accompanying drawings, in which:-

Fig. 1 is a plan view, partially broken away, showing

an embodiment of the invention in the form of dis-

'5 posable diaper;

Fig. 2 is a sectional view taken along a line ll-ll in

Fig. 1 ; and

Fig. 3 is a plan view showing a variant of the diaper

shown by Fig. 1

.

Referring to Fig. 1 which is a plan view as partially

broken away, a diaper 1 comprises a liquid-permeable

topsheet 2, a liquid-impermeable backsheet 3 and a liq-

uid-absorbent core 4 disposed between these two

25 sheets 2, 3 and extending longitudinally of them from

the viewpoint of its components and is longitudinally

composed ol a front waist region 6, a rear waist region

7 and a crotch region 8 interposed between these two

regions 6, 7. The topsheet 2 and the backsheet 3 extend

30 outward beyond a peripheral edge of the core 4 and

have their inner surfaces water-tightly bonded to each

other at their outward extensions. The front and rear

waist regions 6, 7 are provided along their longitudinally

outer ends 6A, 7A with elastic members 10, 11 bonded

3S in a stretched condition to an inner surface of at least

one of the topsheet 2 and the backsheet 3 so as to sur-

round together a wearer's waist and the crotch region 8

is provided along its transversely opposite side edges

BA with elastic members 12 also bonded in a stretched

40 condition to an inner surface of at least one of the top-

sheet 2 and the backsheet 3 so as to surround a wear-

er's respective legs. The rear waist zone region is pro-

vided at its transversely opposite side edges with tape

fasteners 1 3 attached thereto. The core 4 is formed lon-

45 gitudinally as well as transversely thereof with a plurality

of intermittently aligned slits 1 5.

Now referring to Fig. 2 which is a sectional view tak-

en along a line ll-ll in Fig. 1, the linear slits 15 define

gaps extending through the core 4. Along them, the top-

so sheet 2 is curved downward until it comes in direct con-

tact with the backsheet 3 and is integrally bonded to the

backsheet 3 so as to form a plurality of linear grooves

16 each having a width of about 1 to 15mm, preferably

ol about 2 to 10mm and its inner wall being defined by

55 the topsheet 2.

The core 4 contains a hydrophilic fibrous material

of at least 50% by weight. While it is preferred to use

wood pulp fibers as such material, other natural or re-
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t
generated fibrous materials may be effectively used.

The core may further contain other materials such as

discrete particles of a water insolale polymeric hydrogel

or hydrophobic thermoplastic synthetic fibers up to 50%
by weight. Referring to the sectional view of Fig. 2, the s

density of the hydrophilic fibrous material in the core 4

is adjusted to be higher in its side edge region W having

a width of at least 2mm, preferably in its peripheral re-

gion than the remaining region of each section defined

by a pair of adjacent linear slits 15. More specifically the io

density is adjusted to be progressively decreased from

said side edge to the middle of said core section. Refer-

ring to Fig. 1, the density is adjusted to be higher along

interrupted regions 17 (indicated by oblique lines) de-

fined between respective pairs ot ends 15A of the Ion- '5

gitudinally aligned linear slits 15 than along the other

regions, for example, in said core sections opposed to

each other across each of the interrupted regions 17.

The density in each interrupted region 17 is preferably

adjusted to be higher than the density in the side edge so

region W, but may be substantially the same as the lat-

ter.

With the diaper 1 constructed as described, the top-

sheet 2 and the backsheet 3 are bonded to each other

along the respective linear slits 1 5 and therefore it is un-

necessary to bond the core 4 to the topsheet 2 and/or

the backsheet 3 without any apprehension that the core

4 might shift during use of the diaper 1 . Body fluids such

as urine flowing into the linear grooves 16 first spread

longitudinally ol the diaper 1. The body fluids generally so

tend to spread from the regions in which the density of

the fibrous material is relatively high toward the regions

in which the density ol the fibrous material is relatively

low and tend to spread more rapidly in the regions in

which the density is relatively high than in the regions in 35

which the density is relatively low. Consequently, the

body fluids received by the linear grooves 16 spread in-

ward into the core 4 as indicated by an arrow A and, in

the peripheral regions W of the linear slits 15 along

which the density of the fibrous material is relatively 40

high, the body fluids rapidly spread longitudinally of the

diaper 1 as indicated by arrows B, C. Also after such

spreading, the body fluids spread inward into the core

4 as indicated by arrows D, E. In the proximity of each

end 1 5A, the body fluids rapidly spread into the adjacent 45

interrupted region 17 containing the fibrous material at

a relatively high density and further spread from the in-

terrupted region 17 transversely of the diaper 1 as indi-

cated by arrows P, Q. In this manner, the presence of

the peripheral regions W as well as the interrupted re- so

gions 1 7 both containing the fibrous material at relatively

high densities allows the body fluids discharged onto the

crotch region 8 to spread longitudinally as well as trans-

versely without staying there and thereby alleviates an

undesirable wet feeling of the crotch region 8. The pres- ss

ence of the interrupted regions 1 7 particularly allows the

body fluids to spread rapidly transversely of the diaper

1 and thereby allows a total width of the core 4 to be
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effectively used although the core 4 is provided with the

linear slits 15 which might otherwise tend to prevent the

body fluids from spreading transversely of the core 4.

Fig. 3 is a view similar to Fig. 1 but showing a variant

in arrangement of the linear slits 15 and the linear

grooves 16. The linear slits 15 are intermittently ar-

ranged so as to be aligned with one another longitudi-

nally of the core 4, but the interrupted regions 17 pro-

vided in respective pair of adjacent linear slits 1 5 are not

in mutual alignment transversely of the core 4. Also in

this variant, the interrupted regions 17 indicated by ob-

lique lines contain the fibrous material at a density high-

er than the other regions.

In order further to promote spread of the body fluids

in the diaper 1, the density ol the fibrous material con-

tained in the core 4 may be adjusted to be progressively

increased from the crotch region 8 toward the front and

rear waist regions 6, 7. Alternatively, any suitable agent

increasing the hydrophilicity (surfactant) may be applied

to the linear grooves 16 or tape-like sheet strips having

a high diffusing ability may be interposed between the

topsheet 2 and the backsheet 3 in the respective linear

grooves 16.

Components of the diaper 1 may be made of the

materials conventionally used in the field of disposable

diaper. For example, the topsheet 2 may be made of a

nonwoven fabric or a perforated plastic film; the back-

sheet 3 may be made of a plastic film such as polyeth-

ylene; and the core 4 may be made of the previously

described shaped fibrous material. To adjust the density

of the fibrous material in the core 4, a weight per unit

area of pulp fibers may be partially changed while a

shaping pressure is maintained at a constant level or

inversely the shaping pressure may be partially

changed while the weight per unit area is maintained at

a constant level. Bonding of various components such

as the topsheet 2 and the backsheet 3 may be achieved

by using adhesive such as hot melt adhesive and heat-

sealing technique for heal-sealable materials. The dia-

per 1 is not limited to the open type as shown and the

invention is applicable to the pants type diaper formed

by bonding the front and rear waist regions along their

transversely opposite side edges.

The article according to the invention allows the

body exudates predominantly discharged onto the

crotch region, in the respective linear slits, to spread

readily longitudinally of the article and allows, in the in-

terrupted regions between the linear slits longitudinally

aligned with one another, to spread transversely of the

article. Since the core is formed with the linear slits ex-

tending longitudinally of the article, these linear slits are

intermittently arranged longitudinally as well as trans-

versely and the topsheet and the backsheet are bonded

to each other along the respective linear slits so as to

torm the linear grooves. The density of the hydrophilic

fibrous material contained in the interrupted regions de-

fined between respective pairs of adjacent longitudinal

ends of the linear slits may be adjusted to be relatively
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high in order to promote spread of the body fluids in the

longitudinal direction as well as in the transverse direc-

tion of the core. The density of the fibrous material con-

tained in each core sections defined by each pair of ad-

jacent linear slits may be adjusted to be higher along the

side edge region of this core section than in the remain-

ing region of the same core section in order further to

promote spread of the body fluids longitudinally along

said side edge region. In this manner, the article accord-

ing to the invention allows a liquid-absorbent ability of

the core in its transverse direction to be effectively used

in spite of the presence of the longitudinal linear slils

and thereby an undesirable wet feeling of the crotch re-

gion is avoided.

Furthermore, due to the topsheel and the back-

sheet being bonded to each other so as to form the re-

spective linear grooves, the core is prevented from shift-

ing longitudinally as well as transversely. As a result,

there is no apprehension that the core might be moved

aside to cluster, which gives the wearer an unpleasant

feeling or reduces the excretion absorbing ability of the

1. A disposable absorbent article comprising a liquid-

permeable topsheet, a liquid-impermeable back-

sheet and a liquid-absorbent core disposed be-

tween these two sheets and extending longitudinal-

ly of them,

wherein said core is provided intermittently in

longitudinal and transverse directions thereof with

a plurality of linear slits extending therethrough lon-

gitudinally of said article, andsaid topsheet and said

backsheet are fixedly bonded to each other along

said linear slits to form linear grooves extending

along said linear slits.

2. The article as claimed in Claim 1 , wherein said core

contains a hydrophilic fibrous material of at least

50% by weight and the density of said fibrous ma-

terial contained in each interrupted region defined

between each pair of adjacent ends of the longitu-

dinally aligned linear slits is adjusted to be higher

than the density of said fibrous material contained

in the remaining region of said core.

3. The article as claimed in Claim 1 or 2, wherein the

density of the fibrous material contained in said core

is adjusted to be higher along a side edge region

having a width of at least 2 mm of each core section

defined by each pair of said linear slits transversely

adjacent to each other than in the remaining region

ol said core section.

4. The article as claimed in Claim 3, wherein the den-

sity of the fibrous material contained in said core is

6

adjusted to be progressively decreased from the

side edge region of each said core section defined

by each pair of said linear slits to the middle of said

core seclion.

s

5. The article as claimed in Claim 3 or 4, wherein the

density in each interrupted region defined between

each pair of adjacent ends of the longitudinally

aligned linear slits is adjusted to be higher than the

'0 density in the side edge region of each said core

section defined by each pair of said linear slits.

6. The article as claimed in Claim 3 or 4, wherein the

density in each interrupted region defined between

>s each pair of adjacent ends of the longitudinally

aligned linear slits is adjusted to be substantially the

same as that in the side edge region of each said

core section defined by each pair of said linear slits.
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FIG.I
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FIG 2
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